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 INTRODUCTION
Cardiovascular diseases (CVD) remain the leading cause of disability 
and mortality globally, although there have been substantial improve-
ments in outcomes in recent decades.1,2 
Furthermore, the rate of CVD worldwide is predicted to increase 
as the prevalence of risk factors for CVD rises in previously low-risk 
countries.3
In Portugal, CVD, particularly coronary heart disease (CHD) and 
stroke, represented 29.7% of all deaths in 2015. This was the lowest 
value achieved in last years due mainly to preventive strategies and 
improved diagnosis.4
However, more recent data shows that the large mortality decline 
in CVD seen in recent years appears to be dissipating in the United 
States, which can be extrapolated to other developed countries, and 
can also reflect an alarming rise in obesity, diabetes mellitus and other 
risk factors.5
The World Health Organisation (WHO) estimates that 80% of pre-
mature CVD is preventable and risk factor amelioration can help reduc-
ing the CVD burden.1,6 Prevention of CVD, either by employment of 
lifestyle changes or use of medication, is cost effective, including 
population-based approaches and actions directed to individuals at 
risk, but it is still poorly implemented.1
In this review the authors aim to discuss current evidence in primary 
prevention strategies in CVD.
 METHODS 
Literature search was performed using the search terms “pri-
mary prevention in Cardiovascular Disease”, and with a combination 
of “diet”, “exercise”, “hypertension”, “lipids”, “smoking”, “aspirin”, 
“statin”, “diabetes mellitus” with the term “cardiovascular 
prevention”. 
 DISCUSSION
Primary prevention strategies can be achieved by targeting modi-
fiable cardiovascular risk factors in individuals without previous CV 
event. 
Several studies, such as the Framingham and the INTERHEART 
(Effect of Potentially Modifiable Risk Factors Associated with Myocar-
dial Infarction in 52 Countries) studies investigated risk factors associ-
ated with CVD disease and helped to establish the viability of uniform 
approaches to CVD primary prevention worldwide.7,8
These modifiable targets include behavioural (poor diet, smoking, 
and physical inactivity), environmental and social (air pollution, 
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stress and financial inequalities) and physiological factors such as 
dyslipidemia, hypertension, and diabetes mellitus. 
Here we discuss the main areas targeted for primary prevention 
of CVD (Table 1.)
 Who will benefit from the intervention?
All current guidelines on CV prevention in clinical practice recom-
mend the assessment of total CVD risk, because atherosclerosis is a 
product of several risk factors.1,2 Estimating the individual 10-year 
absolute risk allows matching the intensity of preventive interventions 
to the patient’s absolute risk, to maximize benefit and minimize poten-
tial harm from overtreatment.2
Since 2003, the European Guidelines have recommended the use 
of SCORE (Systemic Coronary Risk Estimation) system because it is 
based on large, representative European cohort datasets. The total 
CV risk estimation is recommended for adults >40 years of age, unless 
they are automatically categorised as being at high-risk or very high-
risk based on documented CVD, diabetes mellitus (>40 years of age), 
kidney disease or a highly elevated single risk factor.1
However, all risk estimation tools have inherent limitations. In 
the era of precision medicine, primary prevention strategies are 
increasingly focusing on refining interventions to match individual 
patient risk. 
Some studies have found underestimation of risk among individu-
als with chronic inflammatory conditions such as autoimmune dis-
eases9 and HIV infection10, and those with socioeconomic 
disadvantage11. 
On the other hand, people at extremes of ages are not represent 
in risk scores. Specifically, the elderly population is at greater risk 
than younger individuals, not only for CVD events but also for adverse 
outcomes and adverse effects of medications. However, the potential 
benefits of preventive therapies could be also greater. So, a multi-
disciplinary evaluation is essential, including factors such as life 
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Table 1
Primary prevention strategies and demonstrated benefits
Intervention Approach Benefits References
Diet •  Low in saturated fatty acids, high in fiber, fruit, vegetables and fish 
intake
•  Mediterranean-style diet, supplemented with extra-virgin olive oil 
or nuts
•  “Provegetarian”
•  Salt intake <5g/day
•  Reduction of myocardial infarction, stroke, or death from 
cardiovascular (CV) causes
•  Reversion of coronary artery disease
•  Linear relationship between salt reduction, CV events and all-cause 
mortality
3, 18, 20-25
Exercise •  At least 150 minutes a week of moderate aerobic physical activity 
or 75 minutes a week of vigorous aerobic physical activity 
•  Reduction of other CV risk factors (BP, BG)
•  Antiatherogenic effects, improve autonomic balance, 
cardioprotection against ischemia–reperfusion injury, healthy anti- 
inflammatory milieu and ameliorate age-related loss of muscle 
mass and strength
26
Weight •  BMI 20-25 achieved with diet, exercise, behaviour modifications, 
medications and/or bariatric surgery
•  Improvement in BP, low-density lipoprotein cholesterol, triglyceride 
and glucose levels
27
Smoking •  No expose to tobacco (smoking or second-hand smoke), including 
e-cigarettes
•  Reduction in development of atherosclerosis and superimposed 
thrombotic phenomena
18, 28, 30, 31
Antiplatelet therapy •  Low-dose aspirin (75-100mg) is not recommend in primary prevention •  Bleeding risk outweigh the reduction of CV events 35-37
Lipids •  LDL-C as primary target, according to CV risk: 
< 70mg/dL very high-risk patients 
< 100mg/dl high risk patients 
<115mg/dl low-to-moderate risk patients 
Achieved with diet and statins and/or ezetimibe and/or PSCK9 
inhibitors 
•  If Triglycerides >150mg/dl, besides statin therapy, consider 
icosapent ethyl 4g/day 
•  Atherosclerotic plaque stabilization, reduction of major 
cardiovascular events and pleiotropic effects
•  Reduce cardiovascular death, nonfatal myocardial infarction, 
nonfatal stroke, coronary revascularization and unstable angina
43-56
58
Blood glucose •  HbA1c < 7%; < 6.5% in selected patients
•  Metformin as first-line therapy, followed by SGLT2 inhibitors 
(preferable if at risk or with heart failure) or GLP1-Ra if CV risk 
factors and/or chronic renal disease present
•  SLGT2i: reduction of heart failure hospitalizations; no reduction in 
major cardiovascular outcomes without established CV disease
•  GLP1-Ra: seems to have reduction of major adverse CV events, in 
long-term follow-up in primary prevention
65-70
Blood pressure (BP) •  <140/90 mmHg in all patients and, if well tolerated, to < 
130/80mmHg
•  10mmHg reduction in SBP or a 5mmHg reduction in DBP: 20% 
reductions in all major CV events, 10-15% in all-cause mortality, 
35% in stroke, 20% in coronary events and 40% in heart failure
75-81
BD – blood pressure; BMI – body mass index; CV – cardiovascular.; DBP – diastolic blood pressure; GLP1-Ra – glucagon-like peptide 1 receptor agonists; PSCK9 – proproteinconvertase subtilisin/kexin type 9; 
SBP – systolic blood pressure; SGLT2i – selective inhibitors of sodium– glucose cotransporter 2 inhibitors
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expectancy, time to benefit, physical and cognitive function, comor-
bidity, medication burden, and frailty.12
Therefore, among adults at borderline and intermediate risk, 
one may consider additional individual risk-enhancing clinical factors 
to reclassify the risk estimate upward or downward, for example: 
family history of CVD13, chronic inflammatory disease9, preeclamp-
sia14, early menopause15, erectile dysfunction16, chronic kidney 
disease, persistently elevated inflammatory markers or elevated 
lipid biomarkers. If uncertainty remains, US guidelines readdressed 
this subject in the last recommendations and defended that it is 
reasonable to measure a coronary artery calcium score to guide 
clinician-patient risk discussion (class IIa).2,17
 Lifestyle modifications
Diet
According to the 2016 Global Burden of Diseases study, the inad-
equate diet habits of the Portuguese population, namely high salt 
ingestion, was the main risk factor for loss of disability-adjusted life 
years.18 In Portugal, salt intake has been lowered by setting a salt-
reduction target for bread, but it remains double the WHO 
recommendations.19 
Salt reduction causes a dose-dependent decrease in blood pressure 
(BP): within the range of 3–12 g daily, the lower the salt intake, the 
lower the BP. Prospective cohort studies with salt intake measured 
by multiple 24-h urine collections demonstrate a linear relationship 
between cardiovascular events and all-cause mortality, down to a 
daily salt intake of 3 g. It has been demonstrated that, from a public 
health perspective, salt reduction is one of the most cost- effective, 
feasible, and affordable measures to prevent CVD.20,21
Other recommendations with evidence in reduction CVD risk, 
although the proportions are not consensual among different guide-
lines, are diets high in fibre, fruit and vegetable and fish intake, and 
switching from saturated to polyunsaturated fatty acids.3 
The Mediterranean-style diet, supplemented with extra-virgin olive 
oil or nuts, has been consistently shown to reduce major cardiovascular 
events and is recommend by European guidelines.22 A “provegetarian” 
(more vegetables consumption versus animal protein) or vegetarian 
food pattern (replacing animal protein with plant protein) seems also 
to reduce mortality rate in small prospective trials, and it has been 
suggested that it can reverse CHD.23,24,25 
Exercise and weight
Exercise is universally recognised as having a positive impact on 
the majority of health outcomes. Any increase in physical activity 
reduces the risk of CVD.1,3
In addition to merely changing well-known risk factors for systemic 
CVD, regular exercise can also improve cardiovascular health through 
non- traditional mechanisms: antiatherogenic effects in the vascula-
ture, improving autonomic balance (thereby reducing the risk of 
malignant arrhythmias), cardioprotection against ischemia–reperfu-
sion injury and stimulation of myocardial regeneration, promotion of 
a healthy anti-inflammatory milieu (released by muscle-derived 
myokines) and ameliorate age-related loss of muscle mass and 
strength.26
Body mass index (BMI) and visceral/central adiposity measured 
by waist circumference are significant drivers of risk at population 
level and should be targeted. Maintenance of a healthy weight for 
reduction of CVD risk by diet, exercise, behaviour modifications, medi-
cations and/or bariatric surgery is recommended. Weight loss is associ-
ated with moderate improvement in blood pressure (BP), low-density 
lipoprotein cholesterol, triglyceride and glucose levels. Although the 
“obesity paradox” is found in established CHD and heart failure, this 
cannot be misinterpreted in primary prevention because of the influ-
ence of physical inactivity.1,2,27
Smoking
Tobacco use is the leading preventable cause of disease, disability 
and death in developed countries. Almost one-third of CHD deaths 
are attributable to smoking and second-hand smoke exposure, with 
smoking cessation the most cost-effective strategy for CVD preven-
tion.1,2,18,28. The cardiovascular benefits of quitting are immediate 
and even among older adults it is beneficial in reducing the excess 
risk.29 Smoking and smoke exposure enhance the development of 
both atherosclerosis and superimposed thrombotic phenomena, 
affecting endothelial function, oxidative processes, platelet function, 
fibrinolysis, inflammation, lipid oxidation and vasomotor function.1
Although Electronic Nicotine Delivery Systems (“e-cigarettes”) could 
help in smoking cessation, they are still controversial due to the lack 
of long-term data.30 Caution should be present in their recommenda-




The role of aspirin (acetylsalicylic acid) in inhibiting platelet aggre-
gation has been well established in the secondary prevention of coro-
nary and cerebrovascular diseases. However, its role in primary pre-
vention is still controversial, with conflicting recommendations offered 
by guidelines. While US guidelines recommend low-dose aspirin (75-
100mg) among adults between 40 to 70 years who are at higher CVD 
risk but not at increased bleeding risk, European guidelines do not 
recommend aspirin for primary prevention.1,2
Contrasting with the first randomised studies which support the 
use of low-dose aspirin to prevent myocardial infarction and stroke, 
recent evidence suggests less overall benefit of this strategy, with 
absolute benefits counterbalanced by bleeding risk.32,33,34
The ARRIVE (use of Aspirin to Reduce Risk of Initial Vascular Events 
in patients at moderate risk of cardiovascular disease) trial was a 
randomised, double-blind, placebo-controlled, multicenter study with 
12,546 patients with moderate cardiovascular risk with no diabetes 
or high risk of bleeding. In this trial, after an average follow-up of 5 
years, there were no significant differences between the groups in 
the primary endpoint (cardiovascular death, myocardial infarction, 
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unstable angina, stroke or ischemic attack): 4.3% vs 4.5%. However 
the event rate was lower than expected, probably due to contemporary 
risk strategies management with antihypertensive and lipid-lowering 
drugs. In line with other trials, there was a nonsignificant 15% risk 
reduction in myocardial infarction (MI) in the aspirin group. On the 
other hand, an increased gastrointestinal bleeding risk was noted in 
the treatment group (HR 2.11, p=0.007), without significant difference 
in all-cause mortality.35
Since diabetic patients have higher risk of vascular events, the 
ASCEND trial (Effects of Aspirin for Primary Prevention in Persons with 
Diabetes Mellitus) randomized more than 15,000 patients with dia-
betes and no CVD to aspirin or placebo, for a mean follow-up of 7.4 
years. Although aspirin reduced significantly serious vascular events 
by 12%, the risk of major bleeding was increased by 29%.36 In con-
cordance with this finding, a recent meta-analysis of a total of 13 trials 
showed significant reduction in cardiovascular outcome (0.38% abso-
lute risk reduction, number needed to treat of 265) with an increased 
risk of major bleeding events (0.47% absolute risk increase, number 
need to harm of 210) with aspirin use.37
On the other hand, retrospective meta-analyses of randomized 
trials of low-dose aspirin have suggested that aspirin may result in a 
lower risk of cancer, mainly gastrointestinal tract cancer (30 to 40% 
risk reduction of colorectal cancer).38,39,40 These benefits were not 
demonstrated in the seven years of follow-up of the ASCEND trial, 
probably because these effects seem to increase with more prolonged 
exposure.36
One of the reasons suggested for results disparity in aspirin trials 
is the “one-dose-fits-all strategy”, with possible underdosing in patients 
of large body size and excess dosing in patients of small body size. 
Obesity and increased BMI are associated with reduced inhibition of 
cyclo-oxygenase-1 by low doses of aspirin, probably due to increased 
platelet activation or turnover and reduced systemic bioavailability. 
Rothwell and colleagues investigated the effects of the interaction 
between bodyweight and aspirin dose by combining individual patient 
data from randomised controlled trials (including nine trials in primary 
prevention with more than 100 thousand patients). The investigators 
concluded that the optimal dose of aspirin to prevent cardiovascular 
events depends on bodyweight: low-dose (75–100 mg) aspirin once 
a day were ineffective in people weighing 70 kg or more (particularly 
in those who smoked or were treated with enteric-coated formula-
tions), whereas higher doses became more effective with increasing 
weight. These results were also translated in the bleeding, sudden-
death and cancer risk, and highlight the potential to improve effective-
ness and argue for a more tailored dosing strategy.41
The results mentioned above, for the time being, favoured the 
more conservative management recommend by European Cardiology 
Society (ESC). Bodyweight should be considered in ongoing and future 
randomised clinical trials that address aspirin dosing in cardiovascular 
prevention to clarify how weight-adjusted dosing will affect both ben-
efit and risk.
Lipid and triglyceride lowering therapy
Hypercholesterolemia is a well-established risk factor for both fatal 
and non-fatal CV events in individuals with and without previous CVD. 
Interventions to ameliorate lipid profile have long been used in primary 
prevention. 
The low-density lipoprotein cholesterol (LDL-C) is the best under-
stood atherogenic subfraction, and an important target for pharma-
cotherapy. Statins have become the first-choice agents for its 
reduction.1,2,3,42
The earlier statin trials were reported in the 1990s and, since then, 
several trials have been published highlighting the consistency of treat-
ment benefits across a wide range of patient subgroups. In primary 
prevention, the large Cholesterol Treatment Trialists (CTT) showed 
that, per 1.0 mmol/L (40 mg/dL) LDL-C reduction there is a 10% pro-
portional reduction in all-cause mortality, 20% proportional reduction 
in coronary heart disease, cardiovascular death, 23% reduction of 
major coronary events and 17% reduction of stroke. Other systematic 
reviews confirmed the dose-dependent reduction in CVD with LDL-C 
lowering: the greater the LDL-C reduction, the greater the CV risk 
reduction. Evidence available to date also showed that primary pre-
vention with statins is likely to be cost-effective and may improve 
patient quality of life.43,44,45,46,47
The benefits from statins can be extrapolated even in lower-risk 
(<5%) and older patients (> 75 years), often forgotten by clinicians 
and recommendations.46,48 
Although the LDL-C reduction is the major effect of statins, in vitro 
and experimental systems postulate that pleiotropic effect (anti-
inflammatory and anti-oxidant) can play a significant role in reduction 
of CV mortality. Nevertheless, this remains controversial and difficult 
to prove in clinical practice.49,50
Since the degree of LDL-C reduction is dose dependent and varies 
between the different statins and interindividuals, the choice and 
intensity of statin should be tailored to the patient CV risk and comor-
bidities (for example, diabetes mellitus).42
Equally, the potential side effects of statins were, since their imple-
mentation, a matter of debate and non-adherence. In the last Cochrane 
Review of statins in primary prevention, there was no evidence of any 
serious harm caused by statin prescription, namely cancer risk. Weak 
evidence was found for an increased risk of liver enzyme elevations 
(RR 1.16 - 95% CI 0.87 to 1.54), renal dysfunction (RR 1.11, 95% CI 
0.99 to 1.26) and arthritis (RR 1.20- 95% CI 0.82 to 1.75). The main 
side effect reported was the increased risk of type 2 diabetes in those 
treated with statins RR 1.18 (95% CI 1.01 to 1.39). Overall, the absolute 
reduction in the risk of CVD outweighs the possible adverse effect of 
a small increase in diabetes incidence, mainly in patients with high 
and intermediate CV risk.51
Furthermore, the LDL-C reduction benefit is not specific for statin 
therapy.52
In patients intolerant to statins or unable to achieve treatment 
goals with the maximal recommended dose, ezetimibe, a cholesterol 
absorption inhibitor, should be used. In a Cochrane review, ezetimibe 
showed modest beneficial effect on CV endpoints, primarily driven 
by a reduction in non-fatal myocardial infarction and non-fatal stroke, 
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but with limited evidence regarding its role in primary prevention.53 
The EWTOPIA 75 trial showed recently for the first time that, in elderly 
Japanese	patients	with	LDL	≥140	mg/dl	and	≥1	high-risk	feature,	the	
use of ezetimibe in monotherapy for primary prevention reduced CV 
events (primarily cardiac events), compared with dietary counselling 
alone.54 Even though there is a need for more robust evidence with 
ezetimibe in primary prevention, its beneficial effect is also supported 
by genetic studies of Niemann-Pick C1-like protein 1 (the target of 
ezetimibe): mutations that inactivate the protein were found to be 
associated with lower plasma LDL-C and lower risk for CHD.55
Recently a new class of drugs, proprotein-convertase subtilisin/
kexin type 9 (PCSK9) inhibitors, has become available. This therapeutic 
strategy uses monoclonal antibodies to inhibit PCSK9, involved in LDL 
receptors control. PCSK9 inhibitors reduce LDL-C levels by 60%, inde-
pendent of a background lipid-lowering therapy. Despite the significant 
reduction in CV events, a decrease in the overall mortality was not 
achieved, maybe due to the limited follow up of two years. Neverthe-
less, large trials with longer follow-up are needed to evaluate PCSK9 
inhibitors versus active treatments as well as placebo. Owing to the 
predominant inclusion of very or high-risk patients in these studies 
(and mostly in secondary prevention), applicability of results to primary 
prevention is limited.56
Based on PCSK9 inhibitors data, it can be postulated that there is 
no level of LDL-C below which benefit ceases or harm occurs. 
On the other hand, some epidemiologic and randomized studies 
have shown that triglyceride can be an independent risk factor. How-
ever, medications that reduce triglyceride levels such as niacin, fibrates, 
cholesteryl	ester	transfer	protein	inhibitors	and,	until	2018,	n−3	fatty	
acid products, have not been shown to reduce the rates of cardiovas-
cular events when administered in addition to statins.57 Only in the 
last year, the REDUCE-IT trial, a multicenter, randomized, double-blind, 
placebo-controlled trial with 8179 patients enrolled (30% of them in 
primary prevention) showed that a 4g/daily dose of icosapent ethyl 
(a highly purified and stable eicosapentaenoic acid ethyl ester) reduced 
the primary end point of cardiovascular death, nonfatal myocardial 
infarction, nonfatal stroke, coronary revascularization and unstable 
angina by 25% in patients with hypertriglyceridemia.58
Blood glucose control
Diabetes mellitus is a high prevalent disease and a major cardio-
vascular risk factor: increasing excess risk two-fold, independently 
from other conventional risk factors.59 In Portugal, the estimate preva-
lence of diabetes in adults between 20 and 79 years was 13.3% in 
2015 (1 in 10 adults) and it is increasing worldwide.60 Likewise, CVD 
remains the leading cause of death and hospitalization in diabetic 
patients. The high risk for adverse outcomes in this population derives 
not only from atherosclerotic cardiovascular disease, but also from 
an increased risk of heart failure independent of coronary disease 
and renal disease. 
Metformin remains the first-line therapy for type 2 diabetes mel-
litus (T2DM) because of its acceptable safety profile, low cost and 
efficacy in reducing glycated hemoglobin (HbA1c) and weight. It was 
in the last decade that the UKPDStudy (United Kingdom Prospective 
Diabetes Study) showed that intensive therapy with metformin 
improved outcomes compared to conventional therapy (lifestyle modi-
fications alone): risk reductions of 32% of diabetes-related endpoint 
(mainly microvascular and neuropathic complications), 42% for dia-
betes-related death, 36% for all-cause mortality but a nonsignificant 
trend toward reduced myocardial infarction after 10 years.61 More 
recent trials and meta-analysis concluded that it remains uncertain if 
metformin significantly reduces risk of CVD, mainly due to absence 
of evidence, but it is unlikely that a definitive placebo-controlled car-
diovascular endpoint trial will be forthcoming.62
The intensity of glycemic control (targeting HbA1c < 6.5%) is also 
a matter of debate. Data suggest that the potential risks of intensive 
glycemic control may outweigh its benefits (modest reduction in major 
CVD outcomes) in certain individuals, such as ones with long duration 
diabetes mellitus, a known history of severe hypoglycemia, advanced 
atherosclerosis, and a limited life span because of advanced age, frailty, 
or comorbid conditions.63
However, a new paradigm in T2DM glucose treatment has emerged 
in recent years: choosing the best drug according to the patient’s 
characteristics, namely cardiovascular and/or renal disease.64
Since 2008, after the finding that some glucose-lowering drugs, 
such as rosiglitazone, may be associated with adverse cardiovascular 
outcomes, the new antihyperglycemic agents must prove cardiovas-
cular safety in randomized trials for their approval by regulatory 
authorities. These compulsory trials have contributed to a better 
understanding of the disease over the last decade and, subsequently, 
two classes of drugs have been shown to reduce CVD in adults with 
T2DM: selective inhibitors of sodium–glucose cotransporter 2 (SGLT2i), 
that blocks glucose resorption in the proximal tubule of the kidney 
and promotes glucosuria, and glucagon-like peptide 1 receptor agonists 
(GLP-1Ra), that increase insulin and glucagon production in liver, 
increase glucose uptake in muscle and adipose tissue and decrease 
hepatic glucose production. 
However, there are several considerations that must be taken into 
account when analysing these studies’ data. 
First of all, primary prevention patients represent only a relatively 
small proportion of the study population. The exception was the 
DECLARETIMI 58 trial with dapaglifozin that evaluated 17,.160 patients, 
59.4% of which had multiple risk factors but without overt CVD. How-
ever, the reduction in composite endpoint (myocardial infarction, 
stroke, and cardiovascular death) did not achieved statistical signifi-
cance in the dapaglifozin group comparing with placebo in the overall 
population, or in both subgroups (primary and secondary 
prevention).65
Recent meta-analysis equally concludes that SGLT2i and GLP-1Ra 
reduce major adverse cardiovascular events (MACE) in a similar mag-
nitude, but restricted to those patients with established CVD in short-
term follow-up ranging from 2 to 4 years. More specifically, GLP1R 
agonists can reduce the risk of MACE by 12% (HR 0.88, 95%-CI 0.84 
to 0.94; p<0.001) and SGLT2i by 11% (HR 0.89, 95%-CI 0.83 to 0.96; 
p=0.001). Regarding the individual components of MACE, both classes 
reduced the risk of MI (9% and 11%) and CV death (12% and 16%), 
but only GLP1-RA reduced the risk of stroke by 14%.66,67
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Nevertheless, preliminary results from the REWIND trial (Research-
ing CV Events with a Weekly Incretin in Diabetes) with dulaglutide, a 
GLP-1Ra, seem to show for the first time, in a predominant primary 
prevention population (69%), a reduction of major adverse cardiovas-
cular events, during a follow-up period of more than five years.68 The 
final results of this trial and further research comparing these drugs 
are warranted to explore these findings. 
Furthermore, SGLT2i (mostly) and GLP-1Ra have a more robust and 
consistent effect on the prevention of heart failure and renal outcomes 
than on atherosclerotic cardiovascular events. In the meta-analysis 
cited above, GLP1-Ra did not reduce significantly the relative risk of 
hospitalization for heart failure (HHF) (HR 0.93, p=0.20) whereas SGLT2 
reduced the relative risk for HHF by 31% (p<0.001) and the combined 
cardiovascular death or HFF by 23% (p<0.001), regardless of previous 
atherosclerotic cardiovascular disease or history of heart failure. Like-
wise, both GLP1-Ra (HR 0.82, p<0.001) and SGLT2i (HR 0.62, p<0.001) 
reduced the risk of kidney disease progression including macroalbu-
minuria, but only SGLT2i robustly reduced the risk of worsening Glo-
merular Filtration Rate (GFR), end-stage kidney disease, or renal death 
(HR 0.55, p<0.001). The magnitude of benefit of SGLT2i varied with 
baseline renal function, with greater reduction in hospitalisations for 
heart failure and lesser reduction in progression of renal disease in 
patients with more severe kidney disease at baseline.66,67
Both drug classes have modest and relatively similar reduction in 
HbA1c and therefore appear to exert their beneficial cardiovascular 
effects independent of glucose control. Besides lowering of blood 
pressure, both decrease intraglomerular pressure, reduce albuminuria 
and ameliorate volume overload (for example increasing natriuresis 
by glycosuria in SGLT2i), so individual pleiotropic properties have been 
suggested, with possible changes in arterial stiffness, cardiac function 
and cardiac oxygen demand.69
Ongoing trials will assess the effects of SGLT2i in dedicated popula-
tions of patients with heart failure with and without diabetes and in 
diabetic patients with clinical nephropathy. 
Keeping these trials in mind, the American Diabetes Association 
Standard of Medical Care of Diabetes 2019, recommends starting 
SGLT2i in patients with T2DM who have established CVD or chronic 
kidney disease, or GLP1-Ra if HbA1C is below target with metformin. 
In patients with CVD at high risk of heart failure or in whom heart 
failure coexists, SGLT2i are preferred.70
Interestingly, the 2010 ACC/AHA Guideline on Primary Prevention 
of Cardiovascular Disease suggested that is reasonable to initiate 
SGLT2i or GLP1-Ra in patients with T2DM in primary prevention (class 
of evidence IIb).2
However, as part of targeting glucose/glycated hemoglobin (HbA1c), 
a multifactorial approach is crucial with lifestyle interventions and 
strict control of blood pressure, cholesterol and other risk factors.1
Anti-hypertensive therapies
Elevated BP was the leading global contributor to premature death 
in	2015,	with	systolic	blood	pressure	(SBP)	≥140	mmHg	accounting	
for the majority of the disability burden and mortality, due to ischemic 
heart disease (4.9 million), hemorrhagic stroke (2.0million), and 
ischemic stroke (1.5million).71
BP has an independent and continuous relationship with the inci-
dence of cardiovascular events (myocardial infarction, cerebrovascular 
disease, heart failure, atrial fibrillation and peripheral artery disease) 
and end-stage renal disease. The relationship between BP and risk of 
events has been shown at all ages and ethnic groups. However, SBP 
appears to be a better predictor of events than diastolic BP (DBP) 
after the age of 50 years, probably because DBP tends to decline from 
midlife as a consequence of arterial stiffening. 
The decision to start BP-lowering treatment depends on the BP 
level, the CV risk (assessed by SCORE system) and the presence of 
hypertension-mediated organ damage (HMOD). Even asymptomatic 
HMOD in heart, brain, retina, kidney, and vasculature are independent 
determinants of cardiovascular risk and can help to reclassify patients, 
for example identifying high-risk or very high-risk hypertensive patients 
who may otherwise be misclassified as having a lower risk by the SCORE 
system. Also, multiorgan damage carries a greater risk than single 
HMOD.72,73 The HMOD with more prognostic value are left ventricular 
hypertrophy (LVH), chronic kidney disease (CKD) with albuminuria or 
arterial stiffening. Non-invasive cardiovascular imaging (for example 
transthoracic echocardiogram, carotid ultrasound or coronary CT) is 
being increasingly used and continues to provide new technological 
opportunities to assess this damage at an earlier stage.74 Hypertension 
treatment can induce regression of some manifestations of asympto-
matic HMOD, which is associated with a reduction in CV risk. 
In terms of treatment, as previously mentioned, lifestyle interven-
tions are effective (namely dietary salt reduction) but most patients 
require drug treatment (and the majority a combination of medica-
tions). The benefits of treatment are mainly driven by BP reduction 
per se and not by drug type.
Robust meta-analyses have shown that a 10mmHg reduction in 
SBP or a 5mmHg reduction in DBP is associated with significant reduc-
tions in all major CV events by ~20%, all-cause mortality by 10–15%, 
stroke by ~35%, coronary events by ~20%, and heart failure by ~40%.75
Recent data have confirmed that the benefits of antihypertensive 
treatment have not been attenuated by the widespread concomitant 
prescription of lipid-lowering and antiplatelet therapies in contem-
porary medicine.76
The protective effect of BP reduction on kidney function can be 
less obvious and has been restricted to patients with diabetes or CKD, 
in whom there is a faster rate of disease progression.77
All guidelines agree that patients with grade 2 (SBP 160–179mmHg 
and/or	 DBP	 100–109mmHg)	 or	 3	 (SBP	 ≥180mmHg	 and/or	 DSB	
≥110mmHg)	hypertension	should	receive	antihypertensive	drug	treat-
ment alongside lifestyle interventions. Recent ESC hypertension guide-
lines recommend in grade 1 hypertension (SBP 140–159mmHg and/
or DBP 90–99 mmHg) to initiate immediately drug treatment in 
patients with elevated risk or HMOD; in low-moderate risk, because 
of recent trials that have demonstrated significant reduction in all 
major CV events by BP-lowering drug treatment, drug therapy after 
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a trial of lifestyle intervention is now also recommended. In patients 
with high normal BP, contrasting with 2019 ACC/AHA Guidelines on 
CVD Primary Prevention, European guidelines still do not advise initia-
tion of drug therapy due to its lack of proven benefit in primary pre-
vention,78,79 except perhaps in patients with very high risk, mainly 
with coronary artery disease.80 
Highlighting compelling data of intensive lower therapy, the first 
target of treatment should be to lower BP to <140/90 mmHg in all 
patients and, if well tolerated, to 130/80mmHg or lower. In older 
patients (>65 years), SBP should be between 130 and 140 mmHg and 
DPB to <80 mmHg. Treated SBP should not be targeted to <120mmHg, 
because it is associated with increased risk of treatment discontinu-
ation due to adverse events and limited incremental reduction in CV 
risk. 
Specifically in patients with diabetes and < 65 years, SBP should 
be targeted to 130 mmHg, and until 120 mmHg if tolerated, because 
of incremental benefit on CV events (mainly stroke).1,79,81,82
 CONCLUSION
CVD is multi-factorial and lifestyle changes are the mainstay of any 
treatment strategy, with patients often requiring behavioural counsel-
ling. Those unable to achieve or maintain adequate risk reduction 
through lifestyle changes alone or those at high risk may benefit from 
pharmacotherapy: lipid lowering therapy, blood-pressure treatment 
and blood glucose control, preferably with SGLT2i or GLP-1Ra agents. 
Considering recent trials, low-dose aspirin as “one-dose-fits-all strat-
egy” continues to play no role in primary prevention due to increased 
bleeding risk. 
It has been suggested that the prescription of a single pill contain-
ing a combination of CV drugs (the polypill) could prevent CVD events 
and be cost effective, in part due to the improvement in adherence 
to treatment. 
In conclusion, it is important to emphasize that more precise risk 
stratification can be reached by using scoring systems able to incor-
porate non-traditional risk factors and imaging techniques such as 
the coronary calcium score. 
Disclosure of potential conflicts of interest: none declared.
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